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IMAGE FORMING APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention generally relates to image forming 
apparatuses, and more particularly to an image forming 
apparatus Which is provided With a plurality of process units 
Which record images on a recording medium such as a 
continuous recording paper using the electrophotography 
technique. 
When recording images on both sides of the recording 

paper using a single process unit, the recording paper is 
turned over after recording the image on a ?rst side of the 
recording paper, and the image is thereafter recorded on a 
second side of the recording paper. For this reason, there is 
a limit to increasing the image recording speed, and a 
method has been proposed to use tWo process units for 
respectively recording the images on the ?rst and second 
sides of the recording paper. 
On the other hand, When recording a color image, there is 

a method Which uses a single process unit. In this case, the 
single process unit is used to successively record images of 
each of the colors such as yelloW, magenta, cyan and black 
on the recording paper in an overlapping manner, and there 
is also a limit to increasing the image recording speed. 
Hence, a method has been proposed to provide a plurality of 
process units, and to record the image of each color using 
one of the process units. 

Conventionally, in a printer Which uses the electropho 
tography technique and records the image on the continuous 
recording paper, if one print operation (job) ends and a next 
job does not occur for a predetermined time, a portion of the 
paper printed With the last line remains Within a paper 
transport path Within the printer. Accordingly, the recording 
paper is fed forWard manually or automatically so as to eject 
the portion of the paper printed With the last line outside the 
printer, so that the recording paper can be cut along a 
perforation provided subsequent to the portion of the paper 
printed With the last line. 

HoWever, When the next job is started in this state, the 
printing is started in a state Where the amount of recording 
paper Which is fed forWard to remove the print result of the 
previous job precedes the ?rst line of this next job. As a 
result, the amount of the recording paper Which is fed 
forWard is Wasted, and the utiliZation ef?ciency of the 
recording paper is poor. 

Accordingly, a so-called back-feed is conventionally car 
ried out if one job ends and the next job does not occur for 
a predetermined time. This back-feed feeds the recording 
paper forWard if one job ends but the next job does not occur 
for the predetermined time, and returns the recording paper 
by a predetermined amount before the next job starts. As a 
result, the utiliZation efficiency of the recording paper is 
improved. A photoconductive body of the process unit and 
the recording paper are separated from each other When 
carrying out the back-feed. 

Similarly, in the case of the printer Which successively 
records images by the ?rst and second process units, for 
example, the last line that is recorded is located on a 
doWnstream side of the second process unit in a transport 
direction of the recording paper at a point in time When one 
job ends. Hence, if the next job starts in this state, the portion 
of the paper betWeen the ?rst and second process units is 
Wasted. For this reason, a method has been proposed to also 
carry out the back-feed described above in such a case. 

HoWever, in the case of the printer Which successively 
records the images by the ?rst and second process units, if 
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2 
a single ?xing unit is used to simplify the printer 
construction, this ?xing unit is provided on the doWnstream 
side of the second process unit Which is provided on the 
most doWnstream side along the transport direction of the 
recording paper. Consequently, When the above described 
back-feed is carried out, the image recorded on the recording 
paper by the previous job is not yet ?xed. Therefore, When 
the photoconductive body of each process unit and the 
recording paper make contact at the start of the next job, 
there Was a problem in that the image Which is not yet ?xed 
may be disturbed by the shock of the contact betWeen the 
photoconductive body and the recording paper. If the image 
Which is not yet ?xed is disturbed, the image recording 
quality greatly deteriorates and it becomes necessary to 
carry out the tWo jobs over again, thereby introducing 
another problem in that the performance of the printer 
greatly deteriorates. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the present invention 
to provide a novel and useful image forming apparatus in 
Which the problems described above are eliminated. 

Another and more speci?c object of the present invention 
to provide an image forming apparatus Which can record 
images of a high quality at a high speed. 

Still another object of he present invention is to provide 
an image forming apparatus comprising a plurality of pro 
cess units contacting a continuous recording medium and 
transferring images on the recording medium, separating 
and contacting means for controlling at least one of the 
recording medium and each of the process units to a sepa 
rated state Where the recording medium and the process unit 
are separated from each other and a contacting state Where 
the recording medium and the process unit contact each 
other, and control means for controlling the separating and 
contacting means at a position Where the process unit 
confronts a non-printing region on the recording medium so 
as to put the recording medium and the process unit to the 
contacting state. According to the image forming apparatus 
of the present invention, it is possible to prevent the image 
Which is not yet ?xed on the recording medium from being 
disturbed When the back-feed is carried out With respect to 
the recording medium. As a result, it is possible to prevent 
deterioration of the image recording quality, and to carry out 
the image recording at a high speed. 

Other objects and further features of the present invention 
Will be apparent from the folloWing detailed description 
When read in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE INVENTION 

FIG. 1 is a diagram shoWing the general construction of 
a ?rst embodiment of an image forming apparatus according 
to the present invention; 

FIG. 2 is a diagram shoWing an embodiment of a process 
unit; 

FIGS. 3A, 3B and 3C respectively are diagrams for 
explaining the print operation of the ?rst embodiment; 

FIG. 4 is a How chart for explaining a separating and 
contacting mechanism control process of a controller; 

FIG. 5 is a How chart shoWing an embodiment of a 
process for a case Where information for obtaining a detec 
tion result of a non-printing region is input from outside a 
printer; 

FIG. 6 is a How chart shoWing an embodiment of a 
process for a case Where information for obtaining the 
detection result of the non-printing region is input from a 
sensor; 
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FIG. 7 is a perspective vieW showing an arrangement of 
the sensor; 

FIG. 8 is a How chart showing an embodiment of a 
process for contacting a photoconductive body of the pro 
cess unit and a recording paper after a back-feed; 

FIGS. 9A and 9B respectively are diagrams shoWing the 
construction Which separates and contacts the recording 
paper With respect to each process unit; 

FIG. 10 is a diagram shoWing the general construction of 
a process part of a second embodiment of the image forming 
apparatus according to the present invention; 

FIG. 11 is a diagram shoWing the general construction of 
an important part of the process unit of a third embodiment 
of the image forming apparatus according to the present 
invention; 

FIG. 12 is a perspective vieW shoWing a guide roller 
shoWn in FIG. 11; 

FIG. 13 is a diagram shoWing the general construction of 
an important part of a ?rst modi?cation of the third embodi 
ment; 

FIG. 14 is a plan vieW shoWing a guide roller part shoWn 
in FIG. 13; 

FIG. 15 is a diagram shoWing the general construction of 
an important part of a second modi?cation of the third 
embodiment; 

FIG. 16 is a diagram shoWing the general construction of 
an important part of a third modi?cation of the third embodi 
ment; and 

FIG. 17 is a diagram shoWing the general construction of 
the process part of a fourth embodiment of the image 
forming apparatus according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a diagram shoWing the general construction of 
a ?rst embodiment of an image forming apparatus according 
to the present invention. In this embodiment, the present 
invention is applied to a printer using the electrophotogra 
phy technique. 

Aprinter 1 shoWn in FIG. 1 generally includes a poWer 
supply 2, a controller 3, a paper supply part 4, a process part 
5, a separating and contacting mechanism 6, a ?xing unit 7, 
a paper separating part 8, a stacker 9, and a sensor 10. The 
controller 3 includes a central processing unit (CPU) or the 
like Which controls the entire print operation of the printer 
1 by controlling the operations of the various parts Within the 
printer 1 such as the paper supply part 4, the process part 5, 
the separating and contacting mechanism 6, the ?xing unit 
7 and the paper separating part 8. The paper supply part 4 
receives a continuous recording paper 11 as a recording 
medium from a pre-processing mechanism (not shoWn) and 
supplies the recording paper 11 into the printer 1 by a knoWn 
means. The pre-processing mechanism may be a so-called 
hopper, and this hopper may be provided Within the printer 
1. The recording paper 11 supplied into the printer 1 is 
transported by a knoWn transport means (not shoWn) in a 
transport direction indicated by arroWs in FIG. 1 along a 
predetermined transport path 12 Within the printer 1. As Will 
be described later, it is not essential to provide the sensor 10. 

The process part 5 includes a plurality of process units 
Which transfer images onto the recording paper 11 using the 
electrophotography technique under the control of the con 
troller 3. The separating and contacting mechanism 6 
includes a solenoid, an air pump or the like, and controls at 
least one of the recording paper 11 and each of the process 
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4 
units to a separated state Where the recording paper 11 and 
the process unit are separated from each other and a con 
tacting state Where the recording paper 11 and the process 
unit contact each other, under the control of the controller 3. 
As Will be described later, the controller 3 determines the 
timing With Which the separating and contacting mechanism 
6 is controlled to the separated state and the contacting state, 
based on an internal timer, an output signal of the sensor 10 
and the like. 
Under the control of the controller 3, the ?xing unit 7 ?xes 

the image transferred onto the recording paper 11 by making 
contact With or by not making contact With the recording 
paper 11. The paper separating part 8 supplies the recording 
paper 11 recorded With the image to an after-processing 
mechanism (not shoWn) or stacks the recording paper 11 
recorded With the image on the stacker 9 Within the printer 
1, under the control of the controller 3. Perforations are 
formed at predetermined intervals on the recording paper 11, 
and the recording paper 11 is successively stacked on the 
stacker 9 by being alternately folded in mutually opposite 
directions along the perforations. 

FIG. 2 is a diagram shoWing an embodiment of the 
process unit. In this embodiment, it is assumed for the sake 
of convenience that the process part 5 includes tWo process 
units each having the construction shoWn in FIG. 2. 
As shoWn in FIG. 2, a process unit 20 generally includes 

a precharger 21, an exposure part 22, a developing part 23, 
a transfer part 24, an AC discharger 25, a cleaner part 26, a 
light emitting diode (LED) discharger 27, and a photocon 
ductive body 28. In this embodiment, the photoconductive 
body 28 includes a photoconductive drum. At the time of the 
printing, the photoconductive body 28 is rotated clockWise 
by a knoWn means as indicated by an arroW, and the surface 
of the photoconductive body 28 is uniformly charged by the 
precharger 21. The exposure part 22 exposes a pattern 
corresponding to the image Which is to be recorded on the 
recording paper 11 on the surface of the photoconductive 
body 28, so as to form an electrostatic latent image. This 
electrostatic latent image is developed into a toner image by 
the developing part 23. 
On the other hand, the recording paper 11 is transported 

by a knoWn means in a direction indicated by an arroW in 
FIG. 2. Hence, as the photoconductive body 28 rotates, the 
toner image is transferred onto the transported recording 
paper 11 by the transfer part 24. This toner image is ?xed by 
the ?xing unit 7 shoWn in FIG. 1 Which is provided at a 
subsequent stage. 
The charge of the residual toner remaining on the surface 

of the photoconductive body 28 after the toner image is 
transferred onto the recording paper 11 is eliminated by the 
AC discharger 25 and is mechanically removed by a clean 
ing blade or a brush of the cleaner part 26. Thereafter, the 
LED discharger 27 returns the surface potential of the 
photoconductive body 28 to the initial stage (for example, 0 
V). 

FIGS. 3A through 3C respectively are diagrams for 
explaining the print operation of the ?rst embodiment. In 
FIGS. 3A through 3C, those parts Which are the same as 
those corresponding parts in FIG. 2 are designated by the 
same reference numerals, and in addition, parts of a ?rst 
process unit 20-1 are indicated With a suf?x “—1” and parts 
of a second process unit 20-2 are indicated With a suf?x 
“—2”, and a description thereof Will be omitted. For the sake 
of convenience, FIGS. 3A through 3C only shoW important 
parts of each of the process units 20-1 and 20-2. 

FIG. 3A shoWs a stage Where a ?rst print operation (job) 
J OB1 ends, a toner image TI is transferred onto the record 
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ing paper 11 by the ?rst and second process units 20-1 and 
20-2, and under the control of the controller 3, the separating 
and contacting mechanism 6 controls at least one of the 
recording paper 11 and each of the process units 20-1 and 
20-2 to the separated state Where the recording paper 11 and 
each of the process units 20-1 and 20-2 are separated from 
each other. When a neXt second print operation (job) J OB2 
is started in this state, the part of the recording paper 11 
betWeen the ?rst and second process units 20-1 and 20-2 
remains unrecorded, and the utiliZation efficiency of the 
recording paper 11 is poor. Hence, as indicated by an arroW, 
the back-feed is made to feed the recording paper 11 in a 
direction opposite to the normal transport direction during 
the printing. By this back-feed, the recording paper 11 is fed 
back to a position Where a non-printing region NP on the 
recording paper 11 confronts the photoconductive body 28-1 
and the transfer part 24-1 of the ?rst process unit 20-1. 
Although the toner image TI transferred onto the recording 
paper 11 by the ?rst job JOB1 is not yet ?xed, the photo 
conductive body 28-1 of the ?rst process unit 20-1 and the 
surface of the recording paper 11 transferred With the toner 
image TI are separated from each other, and the toner image 
TI Will not be disturbed by the back-feed. The non-printing 
region NP is a region on the recording paper 11 Where no 
image is printed, such as a portion provided With the 
perforation, for eXample. 

The illustration of a transport means for transporting the 
recording paper 11 in the transport direction during the 
normal recording and for transporting the recording paper 11 
in a direction opposite to the transport direction during the 
back-feed Will be omitted. HoWever, it is of course possible 
to use a knoWn transport means to make such transport of the 
recording paper 11. 

FIG. 3B shoWs a state Where the back-feed of the record 
ing paper 11 is made as described above, and in order to start 
the second job J OB2, the separating and contacting mecha 
nism 6, under the control of the controller 3, controls at least 
one of the recording paper 11 and the ?rst process unit 20-1 
to the contacting state Where the recording paper 11 and the 
?rst process unit 20-1 contact each other. Since the photo 
conductive body 28-1 of the ?rst process unit 20-1 makes 
contact With the non-printing region NP on the recording 
paper 11, the toner image TI Will not be disturbed upon 
contact. The image transfer of the second job JOB2 by the 
?rst process unit 20-1 is started in this state. 

FIG. 3C shoWs a state Where a predetermined time elapses 
from the start of the second job J OB2, and in order to start 
the image transfer by the second process unit, the separating 
and contacting mechanism 6, under the control of the 
controller 3, controls at least one of the recording paper 11 
and the second process unit 20-2 to the contacting state 
Where the recording paper 11 and the second process unit 
20-2 contact each other. The image transfer of the second job 
J OB2 by the second process unit 20-2 is started in this state. 

In the above description, the controller 3 controls the 
separating and contacting mechanism 6 so that the process 
unit makes contact With the recording paper 11 in an order 
starting from the process unit Which transfers the image, that 
is, starting from the process unit provided on the upstream 
side With respect to the transport direction of the recording 
paper 11. Particularly When the number of process units is 
large, the toner image Which is not yet ?Xed on the recording 
paper 11 may become disturbed When all of the process units 
simultaneously make contact With the recording paper 11 
due to the vibration of the recording paper 11 or the like 
caused by the shock upon contact. HoWever, When the 
number of process units is small or the vibration of the 
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6 
recording paper 11 or the like upon contact of the process 
units and the recording paper 11 can be suppressed, all of the 
process units may simultaneously make contact With the 
recording paper 11 or, the process units may be divided into 
groups each having a plurality of process units and the 
process units Within the same group may simultaneously 
make contact With the recording paper 11. 

NeXt, a description Will be given of the control timing of 
the separating and contacting mechanism 6 by the controller 
3, by referring to FIG. 4. FIG. 4 is a How chart for eXplaining 
a separating and contacting mechanism control process of 
the controller 3. For the sake of convenience, it is assumed 
that the jobs J OB1 and JOB2 shoWn in FIGS. 3A through 3C 
are carried out. 

In FIG. 4, a step S1 eXecutes a job if the job is input to the 
printer 1 from an eXternal host unit (not shoWn) or the like 
in the form of print information and control information. In 
this case, the job JOB1 is carried out by the ?rst and second 
process units 20-1 and 20-2. A step S2 decides Whether or 
not the neXt job is input. The process ends if the decision 
result in the step S2 is NO, and the process advances to a 
routine or the like for feeding the recording paper 11 
forWard. On the other hand, if the decision result in the step 
S2 is YES, a step S3 decides Whether or not the previous job 
JOB1 has ended. 

If the decision result in the step S3 becomes YES, a step 
S4 controls the separating and contacting mechanism 6, and 
controls at least one of the recording paper 11 and each of 
the ?rst and second process units 20-1 and 20-2 to the 
separated state Where the recording paper 11 and each of the 
?rst and second process units 20-1 and 20-2 are separated 
from each other. More particularly, the solenoid, air pump or 
the like of the separating and contacting mechanism 6 acts 
on parts Which support rotary shafts of the photoconductive 
bodies 28-1 and 28-2 of the ?rst and second process units 
20-1 and 20-2 so as to separate the photoconductive bodies 
28-1 and 28-2 from the recording paper 11. A step S5 
controls the transport means in this separated state, so as to 
make the back-feed and feed the recording paper 11 in the 
direction opposite to the transport direction during the 
normal recording. A step S6 decides Whether or not the 
photoconductive body 28-1 of the ?rst process unit 20-1 
reached a position confronting the non-printing region NP 
on the recording paper 11 on the upstream side in the 
transport direction With respect to the last line of the toner 
image TI transferred on the recording paper 11 by the job 
JOB1. The process returns to the step S5 if the decision 
result in the step S6 is NO. The position of the recording 
paper 11 Where the photoconductive body 28-1 confronts the 
non-printing region NP on the recording paper 11 on the 
upstream side in the transport direction With respect to the 
last line of the toner image TI transferred on the recording 
paper 11 by the job J OB1 can be calculated using a detection 
result of the non-printing region NP based on a distance 
betWeen the ?rst and second process units 20-1 and 20-2 or 
the like. 
On the other hand, if the decision result in the step S6 is 

YES, a step S7 controls the separating and contacting 
mechanism 6 and controls at least one of the recording paper 
11 and the ?rst process unit 20-1 to the contacting state 
Where the recording paper 11 and the ?rst process unit 20-1 
contact each other. In addition, a step S8 carries out the neXt 
job J OB2 by the ?rst process unit 20-1. When the timing to 
carry out the job JOB2 by the second process unit 20-2 
comes, a step S9 controls the separating and contacting 
mechanism 6 and controls at least one of the recording paper 
11 and the second process unit 20-2 to the contacting state 
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Where the recording paper 11 and the second process unit 
20-2 to the contacting state Where the recording paper 11 and 
the second process unit 20-2 contact each other. 
Furthermore, a step S10 carries out the job JOB2 by the 
second process unit 20-2, and the process returns to the step 
S2. 

FIG. 5 is a How chart shoWing an embodiment of the 
process carried out by the step S6 in a case Where informa 
tion for obtaining the detection result of the non-printing 
region NP is input from outside the printer 1. In this case, the 
sensor 10 shoWn in FIG. 1 can be omitted. 

In FIG. 5, a step S601 decides Whether or not paper 
information related to the siZe or the like of the recording 
paper 11 is input to the controller 3 by the control informa 
tion. For example, the paper information is input by the 
operator from the host unit or, input from an operation panel 
of the printer 1. Alternatively, if a mechanism is provided to 
automatically judge the siZe of the like of the recording 
paper 11 When the recording paper 11 is set on the printer 1, 
the paper information may be input automatically to the 
printer1 from such a mechanism. 

If the decision result in the step S601 becomes YES, a step 
S602 starts an internal timer of the controller 3. Because the 
perforations of the recording paper 11 are provided 
periodically, a step S603 calculates the position of the 
recording paper 11 Where the photoconductive body 28-1 
confronts the non-printing region NP on the recording paper 
11 on the upstream side in the transport direction With 
respect to the last line of the toner image TI transferred on 
the recording paper 11 by the job J OB1, and decides Whether 
or not the recording paper 11 is fed back to the calculated 
position. This calculated position is calculated by the step 
S603 based on a counted value of the internal timer, the 
transport quantity and transport direction of the recording 
paper 11, the distance betWeen the ?rst and second process 
units 20-1 and 20-2 and the like. If the decision result in the 
step S603 is YES, the process advances to the step S7 shoWn 
in FIG. 4. On the other hand, if the decision result in the step 
S603 is NO, the process returns to the step S5 shoWn in FIG. 
4. 

FIG. 6 is a How chart shoWing an embodiment of the 
process carried out by the step S6 in a case Where informa 
tion for obtaining the detection result of the non-printing 
region NP is input from the sensor 10. 

In FIG. 6, a step S605 transfers a toner mark TM at a 
perforation portion on the recording paper 11 by the ?rst 
process unit 20-1 or the second process unit 20-2 in advance, 
before the back-feed is carried out. Since the perforations of 
the recording paper 11 are provided periodically, the timing 
With Which the toner mark TM is transferred onto the 
recording paper 11 can be obtained similarly to the case 
shoWn in FIG. 5 described above. A step S606 decides 
Whether or not the output signal of the sensor 10 Which 
indicates the detection of the toner mark TM is received. The 
location of the sensor 10 is not limited to Within the process 
part 5, but may be provided at any location on the doWn 
stream side in the transport direction With respect to the 
process unit Which transfers the toner mark TM at the 
perforation portion on the recording paper 11. 

FIG. 7 is a perspective vieW shoWing a case Where the 
toner mark TM is transferred onto the recording paper 11 by 
the ?rst process unit 20-1, and the sensor 10 is arranged at 
a position Which is on the doWnstream side of the ?rst 
process unit 20-1 in the transport direction and on the 
upstream side of the second process unit 20-2 in the trans 
port direction. For eXample, the sensor 10 is an optical 
reading means made up of a charged coupled device (CCD). 
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If the decision result in the step S606 is YES, a step S607 

calculates, based on the output signal of the sensor 10, the 
position of the recording paper 11 Where the photoconduc 
tive body 28-1 confronts the non-printing region NP on the 
recording paper 11 on the upstream side in the transport 
direction With respect to the last line of the toner image TI 
transferred on the recording paper 11 by the job JOB1, and 
decides Whether or not the recording paper 11 is fed back to 
the calculated position. If the decision result in the step S607 
is YES, the process advances to the step S7 shoWn in FIG. 
4. On the other hand, if the decision result in the step S607 
is NO, the process returns to the step S5 shoWn in FIG. 4. 

FIG. 8 is a How chart shoWing an embodiment of the 
process carried out by the step S7. 

In FIG. 8, a step S701 controls the separating and con 
tacting mechanism 6 so that the photoconductive body 28-1 
of the ?rst process unit 20-1 and the recording paper 11 
assume the contacting state. A step S702 calculates the start 
timing of the image transfer by the second process unit 20-2 
Which is arranged on the doWnstream side in the transport 
direction, based on the print information of the job JOB2. A 
step S703 decides Whether or not the start timing of the 
image transfer by the second process unit 20-2 is reached. If 
the decision result in the step S703 is YES, a step S704 
controls the separating and contacting mechanism 6 so that 
the photoconductive body 28-2 of the second process unit 
20-2 and the recording paper 11 assume the contacting state. 
Thereafter, the process returns to the step S8 shoWn in FIG. 
4. 
When moving the recording paper betWeen the contacting 

state and the separated state With respect to each process 
unit, it is possible to employ a structure shoWn in FIGS. 9A 
and 9B. FIGS. 9A and 9B respectively shoW the structure 
Which separates and contacts the recording paper With 
respect to each process unit by driving a paper guide Which 
guides the recording paper by the separating and contacting 
mechanism. In FIGS. 9A and 9B, those parts Which are 
essentially the same as those corresponding parts in FIG. 2 
are designated by the same reference numerals, and a 
description thereof Will be omitted. 

FIG. 9A shoWs a case Where the solenoid, air pump or the 
like of the separating and contacting mechanism 6 is active, 
a paper guide 29 is pushed in a direction toWards the 
photoconductive body 28 of the process unit 20 by the 
separating and contacting mechanism 6, and the photocon 
ductive body 28 and the recording paper 11 are in the 
contacting state. On the other hand, FIG. 9B shoWs a state 
Where the separating and contacting mechanism 6 is 
inactive, and the photoconductive body 28 and the recording 
paper 11 are in the separated state because the paper guide 
29 is in a receded position. 

In addition, for the sake of convenience, this embodiment 
is described for the case Where tWo process units are 
provided, but a similar control may be carried out for cases 
Where more than three process units are provided. It is 
possible to print in tWo colors When tWo process units are 
provided. Hence, if four process units using yelloW toner, 
magenta toner, cyan toner and black toner are provided, for 
eXample, it is possible to print in full color. 

Furthermore, this embodiment is described for the case 
Where each of the process units transfer the images onto the 
same side of the recording paper, hoWever, a plurality of 
process units may be provided With respect to the ?rst side 
and the second side of the recording paper. In this case, it is 
possible to carry out a dupleX image printing. In addition, if 
a suf?cient number of process units are provided With 
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respect to the ?rst and second sides of the recording paper, 
it is possible to carry out the duplex printing in full color. 
When the image transfer to the ?rst side of the recording 

paper is made by the ?rst process unit, the image transfer to 
the second side of the recording paper is made by the second 
process unit, and the ?xing of the images is ?nally carried 
out, the toner image transferred onto the ?rst side of the 
recording paper by the ?rst process unit contacts the transfer 
part of the second process unit as this toner image passes the 
second process unit. The transfer part transfers the toner 
image onto the recording paper using an electric ?eld 
opposite to the polarity of the charge of the toner image 
formed on the surface of the photoconductive body. For this 
reason, in a case Where the polarities of the charges of the 
toner images formed on the surfaces of the photoconductive 
bodies of the ?rst and second process units are the same, the 
toner image Which is transferred onto the ?rst side of the 
recording paper by the ?rst process unit and is not yet ?xed 
is electrostatically attracted by the transfer part of the second 
process unit. As a result, depending on the amount of the 
toner attracted to the transfer part of the second process unit, 
a normal image transfer to the second side of the recording 
paper may not be carried out due to toner stain on the 
transfer part, thereby generating a printing defect. Next, a 
description Will be given of a second embodiment of the 
image forming apparatus according to the present invention 
Which can positively prevent such a printing defect. 

The general construction of the second embodiment of the 
image forming apparatus is basically the same as the con 
struction of the ?rst embodiment shoWn in FIG. 1, and an 
illustration thereof Will be omitted. In this second 
embodiment, the process part has a construction shoWn in 
FIG. 10. 

FIG. 10 is a diagram shoWing the general construction of 
the process part 5 of the second embodiment. In FIG. 10, 
those parts Which are essentially the same as those corre 
sponding parts in FIGS. 2 and 3 are designated by the same 
reference numerals, and a description thereof Will be omit 
ted. In addition, in FIG. 10, a developing agent having the 
charge of negative polarity is indicated by a black circular 
mark, a developing agent having the charge of positive 
polarity is indicated by a White circular mark With hatching, 
and a neutraliZed developing agent is indicated by a White 
circular mark. 

In FIG. 10, the surface of the ?rst photoconductive body 
28-1 is charged to approximately —600 V, for example, by 
the ?rst charger 21-1 Which is applied With a DC voltage of 
—7 kV, for example, and the electrostatic latent image is 
exposed by the ?rst exposure part 22-1. A 2-component 
developing agent made up of a positive charge carrier and a 
negative charge toner is provided in the ?rst developing part 
23-1, and the electrostatic latent image is visualiZed by the 
negative charge toner, thereby forming the negative charge 
toner image on the surface of the ?rst photoconductive body 
28-1. The ?rst transfer part 24-1 Which is applied With a DC 
voltage of +500 V, for example, electrostatically attracts the 
negative charge toner image, and transfers the toner image 
onto the ?rst side of the recording paper 11. 

Next, the negative charge toner image on the ?rst side of 
the recording paper 11 is charged by ?rst and second reverse 
chargers 31 and 32 before reaching the second process unit 
20-2 on the doWnstream side in the transport direction of the 
recording paper 11. In other Words, the negative charge toner 
image (developing agent) on the ?rst side of the recording 
paper 11 is charged by an opposite polarity by the ?rst 
reverse charger 31 Which is applied With an AC voltage of 
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10 
12 kV, for example, thereby neutraliZing the negative charge 
toner image on the ?rst side. Furthermore, the neutraliZed 
toner image (developing agent) on the ?rst side of the 
recording paper 11 is charged With an opposite polarity by 
the second reverse charger 32 Which is applied With a DC 
voltage of +6 kV, for example, thereby charging the neu 
traliZed toner image on the ?rst side into a positive charge 
toner image. 

Accordingly, When the negative charge toner image 
formed on the surface of the second photoconductive body 
28-2 of the second process unit 20-2 is electrostatically 
attracted by the second transfer part 24-2 Which is applied 
With a DC voltage of +500 V, for example, and is transferred 
onto the second side of the recording paper 11, similarly as 
in the ?rst process unit 20-1 described above, the positive 
charge toner image existing on the ?rst side of the recording 
paper 11 Will not be attracted to the second transfer part 24-2 
because the positive charge toner image has the same 
polarity as the positive electric ?eld of the second transfer 
part 24-2 and repels against the second transfer part 24-2. 
For this reason, the toner (developing agent) Which is 
transferred onto the ?rst side of the recording paper 11 and 
is not yet ?xed is positively prevented from adhering onto 
the second transfer part 24-2 and generating the printing 
defect. 
The polarities of the charged toner images transferred 

onto the ?rst and second sides of the recording paper 11 by 
the ?rst and second process units 20-1 and 20-2 may of 
course be opposite to that described above. 

In addition, instead of using the ?rst and second reverse 
chargers 31 and 32, it is possible to provide a single reverse 
charger and similarly charge the toner image With the 
opposite polarity. 

Furthermore, in the ?rst and second process units 20-1 
and 20-2, more particularly, in the ?rst and second devel 
oping parts 23-1 and 23-2, it is possible to obtain effects 
similar to the above by using a developing agent having 
different charge characteristics, that is, opposite polarities. In 
this case, the ?rst and second reverse chargers 31 and 32 can 
be omitted, but on the other hand, not all of the parts such 
as the developing part can be used in common for both the 
?rst and second process units 20-1 and 20-2. 
At the upstream side of each process unit in the transport 

direction of the recording paper, the recorded image is 
disturbed and the image quality deteriorates if the recording 
paper slips and a positional error or vibration is generated 
When the recording paper makes contact With the photocon 
ductive body. Hence, it is conceivable to provide a guide 
roller for guiding the recording paper to the upstream side of 
the process unit, in order to stably supply the recording 
paper to the process unit. HoWever, particularly in the case 
of a multi-color printing or a duplex printing, the guide roller 
Will make direct contact With the toner image Which is 
already transferred onto the recording paper but is not yet 
?xed, and the recorded image Will be disturbed upon the 
direct contact. Hence, a description Will noW be given of a 
third embodiment of the image forming apparatus according 
to the present invention Which can stably supply the record 
ing paper to the process unit Without generating such an 
image disturbance. 
The general construction of the third embodiment of the 

image forming apparatus is basically the same as the con 
struction of the ?rst embodiment shoWn in FIG. 1, and an 
illustration thereof Will be omitted. In this third embodiment, 
the process part has a construction shoWn in FIG. 11. 

FIG. 11 is a diagram shoWing the general construction of 
an important part of the process unit of the third embodi 










